goo0o oOoooooooo
THE INSTITUTE OF ELECTRONICS,
INFORMATION AND COMMUNICATION ENGINEERS

Jodououooobooououoboon

oooo
TECHNICAL REPORT OF IEICE.

oo oof
TDDDDDDDDDD 06068001 0000000000

ubood0 obobobooboooboobobOoboOooOoboOobOOobOobOoOoO0OoO0obOO0obOobOOoOobOOooOoOono
000000000000000000000000D0DDOO0DDDOD0D0DD00D0D000D0D000000/A-2000
000000000000000000000000000000000D0DODODODODOODODOODOOA-200000
gooooooooboboobooooooboboooooooDoboboooooooDobobooLooooooDo
oooooooooogo

o000 DOoOobOobobobooboobooobooobo

Comparative Study of Compressed-Sensing Methods for Remote Control

Masaaki NAGAHARAST
1 Graduate School of Informatics, Kyoto University Sakyo-ku, Yoshida-Honmachi, Kyoto, 606-8501 Japan

Abstract Inremote control systems, efficient representation of control signals is one of the crucial issues because of
bandwidth-limitedness of the communication channel, such as a wireless communication link, between the controller
and the controlled object. Recently, a new method based on compressed sensing has been proposed, in which control
signals are sparsely representation based on ¢!'-£? optimization. There exist however so many methods other than
01-0? optimization for compressed sensing. In this study, we perform a comparative study of sparsity-promoting
methods in compressed sensing, and reveal their advantages and disadvantages by simulation in view of remote

control over rate-limited networks.

Key words remote control, compressed sensing, sparse representation

0000000000000000000000000000
0000000000000 [4],[7],[8]0000 [1],[2],[11] O

1. 00oo

goooooooooooooboboooobooobooooobooo
oooooooooocooooboboooooooobobooooo
gobooooooooboooooooooobouoooDooo
goooooobooooboocoooboooooooooboooooo
goboooobooobooobobooobooboboooooDooo
oooooooboooooooobooooooooooooboo
oobooooboooooooobodooooooooooobod
goooooooooooooboooobobooooooooo
oobooooboboooooooooo

goooooboooooooobooobobooooboooooo
OoooUoOoooUoooUuoooooooooas,eloo
goooooooooboobooobooobobooooooooboo
oboooobooooboboooboooobobooooooooo
gooooooboooobooobooooooooboooooDo
O000U0o0oooU0ooUoooooooUo [3,9uoo
gooooobooooobooobooooooboooooboo
ooooooo «°000”0000000000000000

O0o00o0oO0oDOooO0oo0oo0oooooooopB,L,elooo
000 (- 0000000000000000000000
0000000000 (Fast Iterative Shrinkage-Thresholding
Algorithm; FISTA) 0000000000000 0OUOOOOO
poobobooobboooboooboboobnbooobbo
0000000O0O0OMP (Orthogonal Matching Pursuit) [4], [8]
0O CoSaMP (Compressive Sampling Matching Pursuit) [7] O
00000000000 FISTA 00O NESTA (Nesterov’s
Algorithm) 2] 000000000000 O0OOOOOOOO
gooooooooooobooboboboboboobobo
gooooo

O g

ooog v=luv,...
000 ¢ 0000

n n 1/2
ol =Sl Jollz = (va)
=1

=1

o]l €ER" 0000000 £ 000



01 0000000ooooooooo

oooboooooboobod LOO0ooobobooooooobd
ooo

supp(v) := {j : v; + 0}
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Algorithm 1 OMP for sparse control vector 6

Algorithm 2 NESTA for sparse control vector 8

Require: a € RX {observed vector}
Ensure: 6 {sparse control vector}
0[0] := 0, 7[0] := o — ®0[0], S[0] := supp{O[0]} = 0.
k:=0.
while || [k]||2 > € do
for j =1to N do

(p;rr[k} 2
zj = ———— = argmin ||¢,z — r[k]||5.
T gy T R :
ej = |l ;2 — k]2
end for

Find a minimizer jo ¢ S[k] such that ej, < e;, for all j & S[k].
Slk+1] :=S[k]U {jo}
Ok +1] := |G — |3

arg min
supp{0}=S[k+1]
rlk+1] = a— ®0[k + 1].
k:=k+1.
end while
return 6 = 0[k|.
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Require: o € RX {observed vector}
Ensure: 6 {sparse control vector}
6[0] := 0, w[0] := sats(0[0]), v[0] := %'w[O].
k:=1.
repeat
qlk] := O[k] — sw[k].
Ag := max {0, i“a — ®qlk]||2 — %}

Solve the following linear equation for n[k|:
(I 45227 @)nlk] = 62, @ " o + q[k].

Solve the following linear equation for {[k]:

(I +6X:@ " @)C[K] = M@ @ + 6]0] + g[k].
Ok + 1] := 25 ¢[k] + FEanlk].
wlk + 1] := sats(0[k + 1]).
vlk + 1] = spigwlk + 1] + v[k].
k:=k+1.

until |f5(0[k — 1]) — fs(68[k — 2])| < EPS or k > MAXITER.
return 6 = 0k — 1].
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Algorithm 3 FISTA for sparse control vector 8

Require: a € RX {observed vector}

Ensure: 6 {sparse control vector}
0[0] := 0, 8[1] := 0, B[1] := 0.
k:=1.
repeat
0[k] := shrink,, (1 &7 (o — O[K]) + O[K]).

Blk+1] := & + /% + Blk]2.
Olk +1] == O[k] + Sf15 (01K] — 6[k — 1]).
k:=k+1.
until |[F([k — 1]) — F(0[k — 2])| < EPS or k = MAXITER.
return 8 = 0k — 1].
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method | [|[®0 — a|2 | ||0]|o | CPU time (sec) | # of iteration
OMP 0.33068 6.66 0.026208 9.81

CoSaMP 1.454 5 0.056219 345.58
NESTA 0.62325 51 1.183 1000
FISTA 1.1084 3.79 0.0016118 17.59
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